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© A tungsten silicide interconnect (28) is formed 
on device (10) as a local interconnect between de- 
vices. The tungsten silicide interconnect (28) pro- 



vides several advantages over prior art methods, 
such as titanium nitride or polysilicon local intercon- 
nects. 
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FIG. 1 a 

(PRIOR ART) 
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FIG. 1b 

(PRIOR ART) 
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gate N-junction sheet resistances to . less than 1 
ohm per square. A layer of titanium is disposed 
over the surface of the device, and a reaction 
between the titanium and silicon is performed in a 
nitrogen ambient at approximately 675 *C. This re- 
action creates a titanium silicide layer 22 over the 
silicon and polysilicon portions of the device 10. 
The unreacted portions of the titanium layer on top 
of the oxide and over the titanium silicide layer 22 
becomes TiN. 

To form the TiN local interconnect 24, the 
device is patterned with photoresist after the 
titanium reaction step, and the resist is hardened 
using a high temperature bake and deep UV expo- 
sure. The TiN layer is then etched using a dry/wet 
etch comprising a fluorine-based dry etch and a 
NFUOH + H 2 0 2 +H 2 0 wet etch. 

Unfortunately, the procedure for etching the 
TiN to form the interconnects is not particularly 
selective to the silicon, polysilicon and titanium 
silicide portions of the device 10. Hence, in forming 
the interconnects, it is very possible that the device 
will be damaged. Further, the titanium silicide layer 
22 is subject to peeling after the wet etch used to 
form the interconnect structure. 

FIGURES 2 and 3 illustrate cross-sectional side 
views of the present invention after first and second 
processing stages, respectively. While the inven- 
tion is shown using the MOS interconnect structure 
of . FIGURES 1a-b, it may be used with any in- 
tegrated circuit architecture, such as bipolar, etc. 

In FIGURE 2, the gates 18, diffused regions 12, 
sidewall oxides 20, gate oxide 16 and field oxide 
regions 21 are formed as discussed in connection 
with FIGURES 1a-b. Optionally, the diffused regions 
12 and gates 18 may be silicided, thereby forming 
TiSi2 layers 22 (not shown). After silicidation, if 
any, the TiN by-product is stripped. 

In FIGURE 3, a thin layer of tungsten silicide 
(WSi x ) is deposited over the polysilicon gate layer 
after the sidewall oxide process has been com- 
pleted. Typically, the deposited WSi x layer com- 
prises a ratio of 2.5:1 (W:Si). During subsequent 
processing, however, the ratio may vary dependent 
upon the high temperature cycles employed. 

The deposited tungsten silicide layer is pat- 
terned and etched using a fluorine-based chemistry 
to form the local interconnect 28. The thickness of 
the tungsten silicide will depend upon the applica- 
tion and the desired resistance. Experimentally, a 
thickness of 3200 Angstroms has been used. The 
tungsten silicide layer may be etched using a well- 
established fluorine-based dry etch process. For 
example, SF6 and Freon-114 may be used to etch 
the tungsten silicide layer to form the interconnect. 

The tungsten silicide interconnect provides 
several advantages over the prior art. The fluorine- 
based dry etch process is highly selective to sili- 



con, polysilicon and titanium silicide, and therefore 
will not damage the device during formation of the 
local interconnect. Further, tungsten silicide has a 
resistance of approximately 2-10 ohms per squar6, 

5 which compares favorably with titanium nitride and 
poiysilicon. Further, the resistivity of the intercon- 
nect can be varied during processing by controlling 
the tungsten/silicon ratio. 

It should be noted, that whereas the tungsten 

10 silicide local interconnect 28 has been shown con- 
necting two diffused regions, it could be used in 
any situation where a local interconnect is desired. 

Although the present invention has been de- 
scribed in detail, it should be understood that var- 

15 ious changes, substitutions and alterations can be 
made herein without departing from the spirit and 
scope of the invention as defined by the appended 
claims. 

20 Claims 

1. A method of forming a local interconnect struc- 
ture on an integrated circuit structure, compris- 
ing the steps of: 

25 defining a local interconnect structure be- 

tween two normally isolated areas of the in- 
tegrated circuit; and 

forming the local interconnect structure us- 
ing a material comprising tungsten. 

30 

2. The method of Claim 1 wherein said forming 
step comprises the steps of: 

forming a layer comprising tungsten on the 
surface of the integrated circuit structure; and 
35 removing portions of the layer to form the 

local interconnect structure on the integrated 
circuit structure. 
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3. The method of Claim 2 wherein said layer 
forming step comprises the step of depositing 
a layer comprising tungsten on the integrated 
circuit structure. 

4. The method of Claim 3 wherein said deposit- 
ing step comprises the step of depositing a 
tungsten and silicon compound. 

5. The method of Claim 2 wherein said removing 
step comprises the step of etching the layer 
with an fluorine based etchant. 

6. The method of Claim 5 wherein said removing 
step comprises the step of etching the layer 
with an etchant comprising SF6. 

7. The method of Claim 6 wherein said etching 
step comprises the step of etching the layer 
with and etchant comprising SF$ and Freon- 
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FIG. 1 b 

(PRIOR ART) 




FIG. 3 
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© Local interconnect using a material comprising tungsten. 



© A tungsten silicide interconnect (28) is formed 
on device (14) as a local interconnect between de- 
vices. The tungsten silicide interconnect (28) pro- 
vides several advantages over prior art methods, 
such as titanium nitride or polysilicon local intercon- 
nects. 
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